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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a laser-beam 
irradiation apparatus which prevents a laser beam 
reflected by an object to be irradiated ft-om advancing 
reversely in an optical path and which can be operated 
normally, by a method wherein a support base which 

supports the object to be Irradiated supports the object, i „ 

to be irradiated, in such a way that the irradiation face fljr'T| /* ^ 

of the object to be irradiated has an angle difference l/ll 11 — = ^ 

with reference to a direction at right angles to the ' "CitX.., 

center line of a laser luminous flux. ] 

SOLUTION; A substrate 1 7 is supported by a substrate i3£l^-^^— ' 

support base 16 in such a way that its irradiation face is i 

tilted with reference to a direction at right angles to the 

center line of a laser beam 20. A mirror 14 is installed in 

such a way that a reflected beam advances directly 

below. A condensing lens 15 is arranged horizontally just 

under the mirror 1 4. The laser beam 20 which is 

outputted from a laser-beam output part 1 and which is 

reflected by the mirror 14 advances directly below, it is 

condensed by the condensing lens 1 5 which is installed horizontally, and the substrate 1 7 is 
irradiated at an angle of incidence according to the angle of inclination of the substrate 1 7. As a 
result, a reflected laser beam 20a deviates gradually from an optical path as it advances. As a 
result, a bad effect due to the reflected laser beam 20a is prevented surely, and the malfunction 
of this lasei-beam irradiation apparatus is prevented. 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
daaages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED D ESCRIPTION . „ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laser beam irradiation equipment using a laser 

beam, such as processing and surface treatment. 

[0002] 

[Description of the Prior Art] The amorphous silicon film is made to polycrystal-ize for liquid 
ciystal substrates, or the mettiod of irradiating a laser beam at a flat-surface substrate, and 
processing the front fiace of a substrate flie making the discard on a substrate remove purpose, is 
learned. In the laser beam irradiation equipment used for this approach, deviation, condaising, etc. 
are carried out through optical members, such as a mirror and a lens, and the laser beam outputted 
from the laser beam output section is perpendicularly irradiated on the surfece of a substrate. 
[0003] By the way, in the above laser beam irradiation equipment, the laser beam irradiated by the 
substrate is reflected on a substrate front face, and there is a phenomenon which goes back the 
above-mentioned optical path. However, when this reflective laser beam goes back an optical path 
and reaches even the laser beam output section, the reflected light is detected with the laser beam 
detection means arranged near [ the output section ] the above for the output control of a laser 
beam etc., the output control of a laser beam is affected, and there is a problem that equipment 
malfimctions. This invention is made against the background of the above-mentioned situation, 
and aims at offering the laser beam irradiation equipment wluch prevented retrogression of the 
laser beam reflected by the itradiated object, and enabled normal actuation. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 1st 
invention equips the irradiated object with the susceptor which supports this irradiated object in 
the laser beam irradiation equipment which irradiates a laser beam among this inventions, and this 
susceptor is characterized by supporting an irradiated object so that it may have angular difference 
to the direction where the center line of a laser beam bundle and the exposure side of an irradiated 
object cross at right angles. 

[0005] Li the laser beam irradiation equipment with which the 2nd invention irradiates a laser 
beam in the I st invention at an irradiated object The optical member which contains a mirror and a 
condenser lens in an optical path while resulting [ from the laser beam output section ] in the 
exposure section of an irradiated object is arranged. Among these mirrors the thing nearest to the 
above-mentioned exposure section It is arranged so that it may have angular difiference to the 
direction where the exposure side of an irradiated object and the center line of a laser beam bundle 
which is condensed with a condenser lens and results in the exposure section cross at right angles, 
after reflecting by the mirror. Furthermore, the above-mentioned condenser lens is characterized by 
being arranged so that the lens optical axis may meet the carter line of a laser beam bundle. 
[0006] 3rd invention is characterized by arranging the homogenizer lens at the optical path while 
resulting [ from the laser beam output section ] in the exposure section of an irradiated object, and 
arranging further the grid member which has two or more transparency slits which two or more 
laser beam bundles by which outgoing radiation was carried out to the optical path by the side of 
the exposure section ficom the homogenizer lens rather than this homogenizer lens pass, 
respectively in the 1st or 2nd invention. 
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[0007] In addition, although a plate is usually illustrated, the irradiated object set as the object of a 
laser beam exposure by this invention is not limited to this, and can be conventionally aimed at the 
irradiated object of the various configurations which are inadiating the laser beam at right angles 
to an exposure side. Moreover, the classification of the laser beam irradiated by the iiradiated 
object and especially the shape of beam are not limited, either. Moreover, although what 
polyctystal-izes a monotonous amorphous substrate by the exposiu'e of a laser beam as an 
exposure purpose of a laser beam is typical, the exposure purpose is not limited especially as this 
invention, either. 

[0008] It is also possible to have irradiated the laser beam from across in this invention in the 
exposure side of an irradiated object based on the configuration indicated by the 1st or 2nd above- 
mentioned invention, and to have prevented that a reflective laser beam therefore goes back as it is 
in accordance with an optical path, and to irradiate a laser beam from across similarly combining 
the 1st and the 2nd invention. By 1st invention, an irradiated object is supported by susceptor so 
that it may have angular difference to the direction where the center line of a laser beam bundle 
and the exposure side of an irradiated object cross at right angles. In this case, the back face of 
susceptor may be made to incline, and an irradiated object may be made to incline by laying an 
irradiated object in this back face, and support may be formed in susceptor, and you may support 
so that an irradiated object may incline with this support. The irradiated object arranged thereby 
usually horizontally or vertically is supported in the condition of having become slanting. 
[0009] Moreover, in the 2nd invention, the mirror of the last stage and arrangement of a condenser 
lens are adjusted so that a laser beam bundle may be irradiated from across to an irradiated object, 
and thereby, the exposure side of an irradiated object comes to have angular difference to the 
direction which intersects perpendicularly with the center line of a laser beam bundle. Being able 
to select suitably the angular difference in the above-mentioned invention of the 1st and 2, going 
back, without the reflected ligjht meeting an optical path as it is according to Qiis angular 
difference, straying off ****** at last, and returning to the laser output section is prevented. 
Therefore, the above-mentioned angular difference selects the include angle to abundance so that 
the reflected li^t may stray off an optical path. However, if angular difference is enlarged too 
much, since the energy density in the exposure section will become small and processing 
effectiveness will fall, as for the above-mentioned angular difference, considering as 5 or less 
times is desirable. 

[0010] Furthermore, in addition to the configuration of the above 1st or the 2nd invention, in the 
3rd invention, a grid member is arranged to an optical path in the equipment which used the 
homogenizer lens. In addition, if a grid member is an optical path between a homogenizer lens and 
the exposure section, especially the arrangement location will not be limited. With the equipment 
which put the homogenizer lens on the optical path as mentioned above, the profile^of a laser beam 
can be equalized with a homogenizer lens. In addition, a laser beam is divided into two or more 
laser beam bundles by passing a homogenizer lens. It goes on in accordance with an optical path, it 
is condensed with a condenser lens through reflection by the mirror etc., and this laser beam 
bundle is usually irradiated by the exposure section of an irradiated object at punctifonn or a line. 
The above-mentioned grid member carries out the predetermined number array of two or more 
slits at intervals of predetermined so that two or more laser beam bundles divided with the above- 
mentioned homogenizer lens may be passed. What is necessary is just to define spacing and the 
number of a slit with the number of the laser beam bundles to pass, and spacing. Moreover, the slit 
has the configuration doubled with the shape of beam of a laser beam bundle, and, as for the 
configuration, it is desirable to consider as the configuration near the shape of beam of a laser 
beam bundle as much as possible. The laser beam which this should irradiate passes a slit 
certainly, and, on the other hand, it is for the reflective laser beam which an include angle shifts a 
little and goes back an optical path covering an outward trip certainly fields other than a slit, and 
preventing advance beyond it. In addition, when a reflective laser beam goes back and a grid 
member is reached, in order for a location to shift from an outward trip and not to pass a sUt, the 
above-mentioned angular difference in the exposure section is set that a reflective laser beam shifts 
in the array direction of a slit. 
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[001 1] In addition, the above-mentioned slit is constituted from a clearance so that a laser beam 
can pass, and also it may constitute the part concerned from a member with high perrneability, and 
may constitute the part of others of a grid member from a member with low permeability. 
Moreover, more than permeability only constitutes the rear-&ce side front face of a grid member 
from a low member, it can consist of reflectors so that a reflective laser beam may not go back a 
grid member. Moreover, as for this front face, it is desirable to make it a smooth field and to 
prevent scattered reflection. In order to make the above-mentioned rear-face side front face into a 
reflector, the grid member itself is constituted from an mgredient with a high reflection factor, and 
also a rear-face side may be constituted from a member with a high reflection factor, or you may 
carry out making an ingredient with a high reflection factor rival on a rear face etc. 
[0012] If a grid member is arranged to an optical path as mentioned above, on an outward trip, a 
laser beam bundle will escape from the sUt of a grid member, and will reach the exposure section 
of an irradiated object certainly. On the other hand, although the laser beam bundle reflected in the 
exposure section goes back an optical path, at the time of retrogression, it has predetermined 
angular difference with an outward trip according to the incident angle in the exposure section, and 
it goes back, and arrives at the location which differed from the outward trip according to the 
angular difference in a grid member. For this reason, retrogression beyond it is prevented in the 
field of others of a grid member, without escaping from a slit, and a reflective laser beam bundle 
prevents that the laser reflected light returns even to the laser output section. In addition, since the 
laser reflected light which shifted slightly by the above-mentioned grid member can also prevent 
the retrogression, the above-mentioned angular difference in the exposure section can be made 
small whether you are Hanika compared with the case where a grid member is not installed, for 
example, retrogression of the laser reflected li^t can be prevented according to the angular 
difference which is number comma zero percent. Thereby, decline in the energy efficiency in the 
exposure section can be made small as much as possible. 
[0013] 

[Embodiment of the Invention] (Operation gestalt 1) Below, I operation! gestalt of the laser beam 
irradiation equipment of this invention is explained based on drawing 1 . The laser beam output 
section 1 is constituted so that a laser beam may be outputted ahead (method of the illustration 
right), and die laser beam detector 2 is arranged near [ the ] the back. Ahead [ of the laser beam 
output section I ], the mirror 4 which counters at an angle of predetermined is arranged. 
Furthermore in the reflective direction (illustration lower part) of this mirror 4, the condenser lens 
5 is arranged, and the substrate susceptor 6 which lays the silicon substrate 7 as an irradiated 
object in the lower part side of this condenser lens 5 is arranged. In addition, with this operation 
gestalt, the installation include angle of a muror 4 is set that the substrate 7 is horizontally 
supported by the substrate susceptor 6, and a laser beam 10 is irradiated on the front face 
(exposure section 7a) of a substrate 7 by whenever [ incident angle / of 5 times ] to this substrate 7. 
Moreover, the condenser lens 5 is leaned and installed by whenever [ tilt-angle / of 5 times ] 
according to the advance include angle (it is the angular difference of 5 times to down) of a laser 
beam 10. 

[0014] In the above-mentioned laser beam irradiation equipment, it is reflected by the muror 4, it 
is fiirther condensed with a condenser lens 5, and the laser beam 10 outputted in the laser beam 
output section 1 is irradiated by the subshate 7 according to the incident angle of 5 tunes, hi this 
laser beam irradiation equipment, the amorphous fihn of the front face of a substrate 7 can be 
polycrystal-ized by scanning this laser beam 10 on a substrate 7. In addition, in exposure section 
7a of a substrate 7, some laser beams are reflecting and the part goes back the optical path along 
which the laser beam has passed. However, since the optical path is gone having a certdn amount 
of [ an optical path ] angular difference by setup of whenever [ above-mentioned incident angle ], 
this reflected light 10a will shift from an optical path gradually according to that advance, and it 
will separate from it from the installation range of the laser beam output section 1. Thereby, a 
reflective laser beam can prevent returning to the laser beam output section 1, and affecting the 
laser beam detector 2. 

[0015] (Operation gestalt 2) The laser beam irradiation equipment ofdrawing2 is supported so 
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that unlike the operation gestalt of drawing 1 a substrate 17 may be received horizontally and it 
may have whenever [ tilt-angle / of 5 times ] by the substrate susceptor 16. Moreover, the mirror 
14 is installed so that the reflected light may advance to directly under, and the condenser lens 15 
is horizontally arranged just under the mirror 14. In addition, other configurations are common in 
the above-mentioned operation gestalt, attach the sign same about this configuration as the 
operation gestalt 1, and omit the explanation. With this operation gestalt, it goes on just under, it is 
condensed with the condenser lens 15 installed horizontally, and the laser beam 20 which was 
outputted from the laser beam output section 1, and was reflected by the mirror 14 is irradiated by 
this substrate 17 by whenever [ incident angle /.of 5 times ] according to whenever [ tilt-angle / of 
a substrate 17 ]. Although the part is reflected on a substrate front face while a laser beam 20 
polycrystal-izes a substrate 17 like the above-mentioned operation gestalt, reflective laser beam 
20a which goes back an optical path as well as the above-mentioned operation gestalt shifts an 
optical path gradually according to advance. This prevents certainly the evil by reflective laser 
beam 20a, and malfunction of laser beam irradiation equipment is prevented. In addition, these 
may be combined, although it carried out whether the substrate itself would be made whether 
incidence of the laser beam itself is carried out from the leanmg direction, or to incline vdth the 
operation gestalt 1 and the operation gestalt 2 in order to carry out incidence of the laser beam to a 
substrate from across. Moreover, although explanation about a homogenizer lens was not given 
with the above-mentioned operation gestalten 1 and 2, irrespective of the existence of a 
homogenizer lens, these operation gestalt is applied and the thing of it can be carried out. 
[0016] (Operation gestalt 3) Next, the operation gestalt of further others is explained based on 
drawing 3 - drawing 5 . With this operation gestalt, the mirror 24 which the homogenizer lens 31 is 
arranged ahead of the laset beam output section 1, and is located ahead [ that ] is installed so that 
the laser beam bundle 30 may be reflected just under, and the condenser lens 25 located under the 
mirror 24 is arranged horizontally. Moreover, a substrate 27 receives horizontally and is supported 
by susceptor 26 by whenever [ tilt-angle / of about 0.5 degrees ]. Furthermore the grid member 32 
which has two or more slit 32a which can pass the laser beam bundle 30 between the above- 
mentioned homogenizer lens 3 1 and a minor 24 is arrange horizontally, and the rear face o f this 
grid membo: 32 is constituted from a reflector by aluniiaum. The above-m«itioned slit 32a is 
formed in spacing and the configuration where two or more advancing laser beam bundles 30 can 
pass an optical path, and has the clearance configuration suitable for the shape of beam of the laser 
beam bundle 30. . 

[0017] If actuation of the above-mentioned operation gestalt is explained, the laser beam outputted 
from the laser beam output section I will be divided into two or more laser beam bundles 30-30 
by the homogenizer lens 3 1, and this laser beam bundle 30-30 will advance according to an 
optical path, respectively. For each laser beam bundle 30-30, if the condensing section is 
removed, when it has spacing mutually, the optical path is gone on and the grid member 32 is 
reached, two or more laser beam bundles 30-30 are slit 32a, respectively. - 32a is passed. After 
these laser beam bundle 30 is further reflected by the mirror 24, it is condensed with a condenser 
lens 25, and as a center line has the angular difference of 0.5 degrees, it is irradiated by the front 
face of a substrate 27 to the direction of a vertical of a substrate 27. The laser beam irradiated by 
the substrate 27 scans a substrate front face like the above-mentioned operation gestalten 1 and 2, 
and makes a substrate 27 polycrystal-ize. Moreover, some reflective laser beams reflected on the 
front face of a substrate 27 are two or more reflective laser beam bundle 30a. - It is set to 30a, a 
reflected light way is gone back, and it is condensed with a condenser lens 25, and after being 
further reflected by the mirror 24, the grid member 32 is reached. However, the reflective laser 
beam is advancing in the direction which differs frona an outward trip slightly according to the 
above-mentioned angular difference in substrate 27 front face, where the grid member 32 is 
reached, reflective laser beam 30a hits the grid member side [ a / sUt 32] shifted, and advance 
beyond it is prevented certainly. In addition, since the rear face of this grid member 32 consists of 
reflectors as described above, if reflective laser beam bundle 30a hits, it Will be reflected in respect 
of the and tiie advance by the side of ttie laser beam ou^ut section will be prevented much more 
certainly. 
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[0018] With this operation gestalt, since what is necessary is just to have separated on the occasion 
df retrogression of a reflective laser beam even when reflective laser beam bundles are few torn a 
slit in the installation location of a grid member, even if the angular difference (this operation 
gestalt whenever [ tilt-angle / of a substiiate ]) in a substrate is small, retro^ssion of a reflective 
laser beam can be prevented certainly. In addition, although the above-mentioned operation 
gestalten 1-3 explained the laser beam irradiation equipment which irradiates a laser beam and 
polycrystal-izes it to an amorphous substrate, as tWs invention, the application of laser beam 
irradiation equipment is not limited above, and can apply to the lasw beam irradiation equipment 
of various applications. 
[0019] 

[Effect of the Invention] That is, according to the laser beam irradiation equipment of the 
invention in this application, since a laser beam is irradiated from across to a substrate, the 
reflective laser beam in a substrate prevents going back an optical path as it is, and returning even 
to the laser beam output section, and prevents malfunction of equipment. Furthermore, according 
to the laser beam irradiation equipment of the invention in this application witii which the 
homogenizer lens has been arranged at the optical path while resulting [ from the laser beam 
output section ] in the exposure section of an irradiated object Since two or more laser beam 
bundles by which outgoing radiation was carried out to the optical path by the side of ttie exposure 
section from the homogenizer lens rather than the homogenizer lens have arranged the grid 
member which has two or more slits passed, respectively in addition to the above-mentioned 
configuration On an outward trip, while a laser beam bundle passes the slit of a grid member and 
is certainly irradiated by the irradiated object, the reflected laser beam is certainly intercepted in a 
grid member. Since retrogression of a reflective laser beam can be certainly prevented by this even 
if it makes small whenever [ incident angle / of the laser beam to a substrate ], the fall of the 
energy density in the exposure section can be made small as much as possible. 
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DRAWINGS . 



[Drawing 1] 




[Drawing 4] 
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